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(54) ULTRASONIC WASHING DEVICE 

(57)Abstract: 

PURPOSE: To apply ultrasonic vibrations to a wash without 
attenuating the energy of these vibrations by applying the 
ultrasonic vibrations by a vibrating means via a holding 
means for holding the wash in a washing chamber to the 
wash and injecting the liquid to the surface of the wash by 
an injecting means. 

CONSTITUTION: A substrate 1 supported by a substrate 
supporting arm 4 is transported to an upper position of a 
washing chamber 5 by a transporting device and is then 
lowered via an aperture 20 of the washing chamber 5 so 
that the substrate 1 is positioned in the prescribed position 
in the washing chamber 5. An ultrasonic signal transmitter is 
driven in this state to transmit the ultrasonic vibrations 
generated by ultrasonic vibrator transducers 3a to 3d to the 
substrate 1 via substrate holding parts 2a and 2b, thereby 
peeling the foreign matter stuck far on the substrate 1 
surface or putting the foreign matter in an easily peelable 
state. Next, pure water is injected from liquid injection 
nozzles 6a, 6b to remove the foreign matter on the 
substrate surface and simultaneously to cool the substrate holding parts 2a, 2b where the heat is 
liable to be generated. The injection liquid after the injection is discharged together with the foreign 
matter from a liquid discharge port 9. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * *** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _ 

[Claim(s)] 

[Claim 1] The ultrasonic cleaner characterized by having the maintenance means for holding the washed 
body within a washing chamber and this washing chamber, the oscillating means for giving supersonic 
vibration to said washed body through this maintenance means, and the injection means for injecting a 
liquid on the front face of said washed body. 

[Claim 2] Said maintenance means is an ultrasonic cleaner according to claim 1 characterized by 
consisting of high matter of the atomic filling factor which has the cubic-closest-packing crystal 
structure or hexagonal close packing crystal structure. 

[Claim 3] Said oscillating means is an ultrasonic cleaner according to claim 1 or 2 characterized by 
being the ultrasonic vibrator arranged so that supersonic vibration might be given in the two directions 
almost parallel to the front face of said washed body. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the ultrasonic cleaner of various substrates, 
such as a photo mask and a reticle, about an ultrasonic cleaner. 

[0002] . , 

[Description of the Prior Art] If foreign matters, such as dust adhering to glass substrates, such as a 
reticle and a photo mask, are left, these foreign matters will be imprinted on a wafer and will cause a 
defect of the wafer manufactured. Then, the washing approach of using supersonic vibration is 
conventionally proposed as one approach of washing the contamination adhering to a substrate. 
[0003] Drawing 4 is drawing showing roughly the so-called configuration of a liquid immersion type 
ultrasonic cleaner. The equipment of drawing 4 is equipped with the washing chamber 10. An ultrasonic 
vibrator 12 is formed in the pars basilaris ossis occipitalis of the washing chamber 10, and the liquid 1 1 
as an ultrasonic transfer medium is held in the washing chamber 1 0. With this equipment, if an 
ultrasonic vibrator 12 is operated while the substrate 1 which is the washed body held by the substrate 
support arm 4 had been made immersed into a liquid 1 1, a supersonic wave will get across to the front 
face of a substrate 1 through a liquid 1 1 . The foreign matter adhering to the front face of a substrate 1 is 
removed by operation of this supersonic vibration. 

[0004] On the other hand, drawing 5 is drawing showing roughly the so-called configuration of a liquid 
jet type ultrasonic cleaner. The equipment of drawing 5 is equipped with the washing chamber 10. The 
nozzle 14 which has opening of the shape of an ultrasonic vibrator 13 and a slit is formed in the wall of 
the washing chamber 1 0. With this equipment, the substrate 1 which is the washed body held by the 
substrate support arm 4 is held in the predetermined location in the washing chamber 10, and the liquid 
on which the supersonic wave was made to superimpose (direction which counters the front face of a 
substrate 1) is spouted toward the front face of a substrate 1 from opening of the shape of a slit of a 
nozzle 14, operating an ultrasonic vibrator 13. The foreign matter adhering to the front face of a 
substrate 1 is removed by operation of the liquid on which this supersonic wave was made to 
superimpose. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above conventional ultrasonic cleaners, since an 
ultrasonic transfer medium was a liquid, the kinetic energy by supersonic vibration was absorbed by the 
liquid molecule, it was easy to decrease it, and there was un-arranging [ that a desired cleaning effect 
could not be acquired ]. Especially, in above-mentioned liquid immersion type ultrasonic cleaning, the 
foreign matter which exfoliated from the substrate front face by washing floats in liquid. For this reason, 
there was un-arranging [ that the foreign matter which once exfoliated will adhere to a substrate front 

face again]. . ... 

[0006] Moreover, there was un-arranging [ that it was difficult to give supersonic vibration to a liquid 
and to make a supersonic wave superimpose also in above-mentioned liquid jet type ultrasonic cleaning, 
it was much more difficult to make a supersonic wave superimpose when blowing off and washing a lot 
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of liquids especially, and a cleaning effect will decline remarkably ]. This invention aims at offering an 
ultrasonic cleaner which resoiling by the foreign matter which was formed in view of the above- 
mentioned technical problem, could give to the washed body, without attenuating the energy of 
supersonic vibration substantially, and was removed does not generate. 
[0007] 

[Means for Solving the Problem] In order to solve said technical problem, in this invention, the 
ultrasonic cleaner characterized by having the maintenance means for holding the washed body within a 
washing chamber and this washing chamber, the oscillating means for giving supersonic vibration to 
said washed body through this maintenance means, and the injection means for injecting a liquid on the 
front face of said washed body is offered. 

[0008] According to the desirable mode, a maintenance means consists of high matter of the atomic 
filling factor which has hexagonal close packing crystal structures, such as cubic closest packing, such 
as aluminum, nickel, and copper, or zinc, and magnesium. Moreover, as for an oscillating means, it is 
desirable that it is the ultrasonic vibrator arranged so that supersonic vibration might be given in the two 
directions almost parallel to the front face of said washed body. 
[0009] 

[Function] In the ultrasonic cleaner of this invention, supersonic vibration is given to a substrate through 
a maintenance means to hold the substrate which is the washed body. That is, it can tell efficiently a 
substrate by using a solid-state like a maintenance means, without attenuating the ultrasonic vibrational 
energy of vibrator substantially. As for a maintenance means, it is desirable to consist of solid-state 
crystal matter which has the matter which has the high crystal structure of an atomic filling factor so that 
attenuation of the ultrasonic vibrational energy by oscillating absorption may decrease most, i.e., 
hexagonal close-packed structure, and cubic-closest-packing structure. 

[0010] Thus, the foreign matter which exfoliated from the substrate front face according to an operation 
of supersonic vibration, or was exfoliating is promptly removed and discharged from a substrate front 
face by injecting a liquid towards a substrate front face, giving supersonic vibration to a substrate 
through a maintenance means. For this reason, resoiling which was generated in the conventional 
technique is avoided. Moreover, it is solvable also about the problem of the heat generated when giving 
supersonic vibration to a solid-state with the cooling effect of the liquid injected. That is, it can cool by 
injecting a liquid like pure water to a part for the attaching part which touches a substrate at least among 
substrate maintenance means, and transfer of the harmful heat to a substrate can be avoided, furthermore 
for example, the case of the former which makes supersonic vibration act only in the one direction by 
constituting so that supersonic vibration can be made to act in the two directions parallel to a substrate 
front face (coincidence - or alternation) - comparing— a substrate front face to a foreign matter 
exfoliating - being easy - the so-called exfoliation effectiveness doubles. 
[0011] 

[Example] The example of this invention is explained based on an accompanying drawing. Drawing 1 is 
drawing which explains typically the configuration of the ultrasonic cleaner concerning the example of 
this invention. Moreover, drawing 2 is drawing which explains the configuration of the substrate 
maintenance means of drawing 1 roughly. The equipment of drawing 1 is equipped with the washing 
chamber 5. Opening 20 is formed in the upper part of the washing chamber 5, and through this opening 
20, a substrate 1 like the reticle which is the washed body is supported by the substrate support arm 4, 
and is introduced in the washing chamber 5. The substrate support arm 4 is connected with a driving 
gear 7, and it is constituted so that round trip-under drawing Nakagami migration can be performed 
within the washing chamber 5. 

[0012] An exhaust port 8 is established in the side-attachment-wall upper part of the washing chamber 5, 
and the effluent opening 9 is formed in the lower part. Moreover, in the washing chamber 5, two liquid 
injection nozzles 6a and 6b are formed. It can connect with the liquid feeder (un-illustrating) which 
supplies a liquid like pure water, and each liquid injection nozzle 6 can inject a liquid now toward the 
front face of the substrate 1 held in the predetermined location. The substrate maintenance means is 
equipped with the substrate support arms 4a and 4b of a pair as shown in drawing 2 . Inside [ lower 
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limit ] the substrate support arms 4a and 4b of a pair, substrate attaching part 2a and 2b are prepared, 
respectively, and it is constituted so that a substrate 1 can be grasped with this substrate attaching part 2a 
and 2b. 

[0013] As for substrate attaching part 2a and 2b, it is desirable to consist of matter which has the high 
matter of an atomic filling factor, for example, cubic-closest-packing structure like nickel, aluminum, 
and Cu, and hexagonal close-packed structure like Zn and Mg so that it can tell a substrate 1, without 
attenuating ultrasonic vibrational energy substantially. In addition, ultrasonic vibrator 3a is prepared in 
the direction of the vertical in drawing, and ultrasonic vibrator 3c is prepared in the drawing Nakamizu 
common direction at substrate attaching part 2a. On the other hand, ultrasonic vibrator 3b is prepared in 
the direction of the vertical in drawing, and 3d of ultrasonic vibrators is prepared in the drawing 
Nakamizu common direction at substrate attaching part 2b. In this way, the substrate 1 is constituted so 
that supersonic vibration may be carried out to the direction of the vertical in drawing (an arrow head A 
shows), and a horizontal direction (an arrow head B shows) through substrate attaching part 2a and 2b. 
[0014] Actuation of the ultrasonic cleaner of this example which has the above configuration is 
explained below. The substrate 1 supported by the substrate support arm 4 is conveyed by the transport 
device (un-illustrating) to the upper part location of the washing chamber 5. Subsequently, the substrate 
support arm 4 descends through the opening 20 of the washing chamber 5 with a driving gear 7, and the 
substrate 1 supported by the substrate support arm 4 is held in the predetermined location in the washing 
chamber 5. If a substrate 1 is held in the predetermined location in the washing chamber 5, an ultrasonic 
vibrator 3 will start supersonic vibration with ultrasonic oscillation equipment (un-illustrating). 
Propagation and a substrate 1 carry out supersonic vibration of the supersonic vibration of an ultrasonic 
vibrator 3 to a substrate 1 efficiently through substrate attaching part 2a and 2b to the direction of the 
vertical in drawing (an arrow head A shows), and a horizontal direction (an arrow head B shows). 
[0015] According to an operation of supersonic vibration, the foreign matter adhering to a substrate front 
face will be in the condition of exfoliating or being easy to exfoliate. On the other hand, while the 
substrate support arm 4 repeats round trip-under drawing Nakagami migration with a driving gear 7, 
from the liquid injection nozzle 6, pure water is injected toward the front face of a substrate 1, substrate 
attaching part 2a, and 2b, so that the supersonic vibration of an ultrasonic vibrator 3 may be interlocked 
with. 
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EFFECT OF THE I NVENTION ■ ■ ■ 

[Effect] As explained above, since the solid-state with little oscillating absorption as an ultrasonic 
transfer medium is used, with the ultrasonic cleaner of this invention, ultrasonic vibrational energy can 
be given to a substrate very efficiently. Moreover, since a liquid is injected for a substrate front face and 
a substrate maintenance means at the same time it gives supersonic vibration, the foreign matter which 
exfoliated in supersonic vibration is incorporated by die liquid, and is discharged out of a washing 
chamber. Therefore, resoiling of the substrate by the once removed foreign matter is avoided, and 
cooling of a substrate maintenance means is performed effectively. Furthermore, since supersonic 
vibration is given in the two directions by turns simultaneous to a substrate, the exfoliation effectiveness 
of a foreign matter doubles. 
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TECHNICAL PRO BLEM 

[Problem(s) to be Solved by the Invention] In the above conventional ultrasonic cleaners, since an 
ultrasonic transfer medium was a liquid, the kinetic energy by supersonic vibration was absorbed by the 
liquid molecule, it was easy to decrease it, and there was un-arranging [ that a desired cleaning effect 
could not be acquired ]. Especially, in above-mentioned liquid immersion type ultrasonic cleaning, the 
foreign matter which exfoliated from the substrate front face by washing floats in liquid. For this reason, 
there was un-arranging [ that the foreign matter which once exfoliated will adhere to a substrate front 
face again]. 

[0006] Moreover, there was un-arranging [ that it was difficult to give supersonic vibration to a liquid 
and to make a supersonic wave superimpose also in above-mentioned liquid jet type ultrasonic cleaning, 
it was much more difficult to make a supersonic wave superimpose when blowing off and washing a lot 
of liquids especially, and a cleaning effect will decline remarkably ]. This invention aims at offering an 
ultrasonic cleaner which resoiling by the foreign matter which was formed in view of the above- 
mentioned technical problem, could give to the washed body, without attenuating the energy of 
supersonic vibration substantially, and was removed does not generate. 
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MEANS 

[Means for Solving the Problem] In order to solve said technical problem, in this invention, the 
ultrasonic cleaner characterized by having the maintenance means for holding the washed body within a 
washing chamber and this washing chamber, the oscillating means for giving supersonic vibration to 
said washed body through this maintenance means, and the injection means for injecting a liquid on the 
front face of said washed body is offered. 

[0008] [ According to the desirable mode, a maintenance means consists of high matter of the atomic 
filling factor which has hexagonal close packing crystal structures, such as cubic closest packing, such 
as aluminum, nickel, and copper, or zinc, and magnesium. Moreover, as for an oscillating means, it is 
desirable that it is the ultrasonic vibrator arranged so that supersonic vibration might be given in the two 
directions almost parallel to the front face of said washed body. 
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OPERATION 



[Function] In the ultrasonic cleaner of this invention, supersonic vibration is given to a substrate through 
a maintenance means to hold the substrate which is the washed body. That is, it can tell efficiently a 
substrate by using a solid-state like a maintenance means, without attenuating the ultrasonic vibrational 
energy of vibrator substantially . As for a maintenance means, it is desirable to consist of solid-state 
crystal matter which has the matter which has the high crystal structure of an atomic filling factor so that 
attenuation of the ultrasonic vibrational energy by oscillating absorption may decrease most, i.e., 
hexagonal close-packed structure, and cubic-closest-packing structure. 

[0010] Thus, the foreign matter which exfoliated from the substrate front face according to an operation 
of supersonic vibration, or was exfoliating is promptly removed and discharged from a substrate front 
face by injecting a liquid towards a substrate front face, giving supersonic vibration to a substrate 
through a maintenance means. For this reason, resoiling which was generated in the conventional 
technique is avoided. Moreover, it is solvable also about the problem of the heat generated when giving 
supersonic vibration to a solid-state with the cooling effect of the liquid injected. That is, it can cool by 
injecting a liquid like pure water to a part for the attaching part which touches a substrate at least among 
substrate maintenance means, and transfer of the harmful heat to a substrate can be avoided, furthermore 
— for example, the case of the former which makes supersonic vibration act only in the one direction by 
constituting so that supersonic vibration can be made to act in the two directions parallel to a substrate 
front face (coincidence — or alternation) — comparing — ,a substrate front face to a foreign matter 
exfoliating - being easy — the so-called exfoliation effectiveness doubles. 
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ADVANTAGE - Provides vibration to substrate without attenuating 
energy of ultrasonic vibration substantially. Avoids re- 
contamination of foreign material. 
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